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ABSTRACT : 

PROBLEM TO BE SOLVED: To generate a stable arc and to prevent the 

charge -up 

without using a high frequency power source. 

SOLUTION: An evaporating source 24 filled with an insulating 

material 3 0 is 

arranged in a vacuum tank whose inside is evacuated, a substrate 34 
is arranged 

at prescribed distance from the evaporating source, an ionization . 
electrode 44 

is arranged in the vicinity of the evaporating source between the 
evaporating 

source 24 and the substrate 34, and positive voltage is applied 
thereto by an 

anode power source 48 with the earth potential as the standard. A 
thermionic 

emission electrode 38 is arranged between the evaporating source 24 
and the 

ionization electrode 44, and negative voltage is applied by a 
filament bias 
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power source 42 with the earth potential as the standard. A pulse 
power source 

36 applies pulse voltage to the substrate 34. This voltage is 
asymmetric with 

the earth potential as the standard, the absolute value of the 
negative voltage 

is higher than the absolube value of the positive voltage, the 
frequency 

thereof is regulated to 10 to 25 0 kHz, the minimum value of the time 
to be held 

by the positive voltage is regulated to 0 . 1 μs, and the maximum 

value is 40% 

expressed by the duty ratio. 
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[0 00 5] tfz. m4co^ ^yyi^-T y^mWiiz 
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4 4Ji. ipgftsn. -e^^^ffiiSiKJi. mm)2 1 0 0« 
t^i. . T/p s i~\mmj 1 9 0 ost'?E:»-(c^^f 
h.%-yx. ^^yii%m\,zmmtrz7)i'ii-m\i. m 
^m-h. -eco^*. -f3j->'-(b«ffi4 4{i. ffi^Kt- 

ftffi4 4i7)^ffl<±. ^(c^«tt*wcix, T-^am^^' 

mratcSSoT^^-tl.. ^fc. 'f:t>-fl:afig4 4S:Jn 
S-^^*H5j-Wb«fii4 4tC«lSL. lii-SSTr-^' 

[0 0 24] -^^rwk$^i;tr;^$-^©^^{i, j^ivxn 

ii3 6*^EpjlI$ixTlr^|,»«3 4(c^«$ixl>. ^nVLX 
aj!53 6c7)y\Vl^xmjEti. tftttmii^Siiit LT^^tS? 
^IffiT-ftS, f?iRJfiEi7D^feittEA>'5 OJ^Sl 2 0 
V, $f^L<lil OOVT'^0, fl<W^ffii-20 
0;/^M-2 000V, »^ L<«i-500Vt'J)l.. BP 

zff)f'^ivxn&<nw&m},t. 10 kHz 

:P;^2 5 0kHz, iff ^ t<li 1 0 0 k H z t'*>l.. Z. 

oAVPxmEt-ti, ^w&i,zim^tihm'm^\io . 

lusX'hh, tt:. Wck^\i. lJi»itC(6^SE« 

S.<mf^ (xi-f-'f it) T-^LT4 OA--- fey ht'S) 

SSIKi. TA-r -fitT-^UT2 0/N*— fey hT'J) 

[0025] 1 0 k H z7^S2 5 0 k H zT\ 

lEUEo^BraWO . luLs ULii. f a-T -f O^n' 
— b y h WTW NVUX mE $r . 13 jSI&r t ti^t i: T« 
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lOkHz 


100 


0.1 -^40/^8 


0.001 --40X 


lOOkHz 


10 MS 


0.1 ^ 4/15 


0.01 --40% 


2501EHZ 


4 /is 


0,1 —1.6 MS 


0.025 -40% 



20 



10 0 27] jEmE^nv^isicom^mio. lust 

Uca*. at/ft:*cliS:Ta-x-fJtT'^fC4 0/N- 

[00 28] iy;:. iEtfO«ffiS:50;n;Ml 2 0V, 
L<W10 0V, flc7)Sff$:-200:r!jS-2 00 0 
V, mi<li-5 0 0VbLt:<r)ii. ±tc||«<o^m 

[0029] AVP-X«jig3 6oai:'J»?eo-«?ll5rll2(C 
7f:i: ZeO^Vl'XmEii. ^«8S*U0 0kHz ( ijg 

-;?ffi*>'-8oov {Mcommx"^m-ht-5oo 

V) . ]E«;E«t-^'ffl3&5+3 00V (iEWffiSt'TJ^ 

tlt + ioov)x\ TAT-fJt**2 0A'— byhco 

[0030] ^:^Wb$itJtr;l- 5 mUm2l,Z 

^■tJ'</\^xnKi3<m^tix^^m'k. ftco«ji*5fflg 

3 4te|]jD$ixTV^|,RBia (8/^s) tc, »K34cO« 
4{cEPSD$itTV^«,Wia ( 2/< s ) Wi, r^Xv^cO 

ihT'^, '$i'&\,z^i^y^mm.^zm-fhz.ti)^x'^h. 
mitx'tx^^h. 

[0031] 5J■y<0AS^x;^/^d(=^-{i. AVl^xmE^O 
*<7)iitCj:-:.TSiJ«tl>Cli:*'T-ti, ZtHzii'>XT)V 

m3\,zT)i^i-m(nm^tJ-<)vxn.S:t(om\M^^ 
(i, f^)i'xns.<nim\>zmh'^m.i^Lx\>^h, 

mE2 0 V, »sms5 1 0 A. ^vuxc^mfm i o o r 



/WS -fffllSrSfle 3 4 ±{=f^T# I. C: t *«iD*>l> . 

[0032] ±mcommmmx'ii. nv s ^M^fi^Bit 

L.^C*^ ^OffetCTi 02 , MgO, A 1 N, S i3 N 

4 , Ta2 05 mmMm&w^3Ai.\z^mh:L):. 

[0033] 

[ wnm^ ] Jit±o J: 3 (c , W5i<ja 1 lessco^Bfltc x 
icox\ ^jj-y-fbmsicEPiD-ti.jE<7)mE*%<Tt, 

■^timm'f-m^:c^^)i^^-?:±^<LX. 
[0034] a*)S2ieil££Of6HJt iixtf^ >f :^yit$ 

(ot^iz. mmmmi,zxsi-rh. mmmmzma^ntz 
mEi^iEcobt . yyx-^fixom^imi&mmzx^ 
L, mm^<rmmizmix^^i^ yfy-it^timiL=F 
tm^i. mMco'pm^^t. »mmmm^:i^mtx^^ 

±mx'h I. -7 -v ^ y^7t( y 7 xm-mx'h it. f 
<ov-y^y /s- b hi^mmmx-h 0 . L*>t . mmm 
40 mmii. mmx'hh, ^vi-xmm<r>mi,zj: 
0 , nm\^mmsLX/-? -y -fyy ^r^ 7 xnmm l^: < t 

mX'^hL, tfz. •7 yi-y:/{:bi>imti'^iz^j: 

[0035] immsimco^mizMi, mmfw 
m!^X'h-}Xii. ^mz^ :^yri^-y' H yyi:'ffl 



mi ] i^%W)\^mff)imn^:^yrv-T-^ yy 
m-mmumx-hh. 
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[02 ] m^^yyi—y-^ v^^m.<r>n)vx%% 
[03 ] nM^yyv-^'iy'^^mizm'ihi^yvx)^ 

[04 J m<o^ :^yru-T ^ yi^smti&mm 

X'hh, 

2 0 ji^ffi 



1 0 

2 4 mm 

3 4 (ttJIia?*!) 

3 6 

38 ^MFi-Wsy -(yjiyv 

4 0 ^-f 7/ybJDj?fti:as 

4 2 7-^7;^yh>^'^7;^l^ 

4 4 'fsty-fkSfli 

4 6 ^Ji->'-(bS©)Pf^m 

4 8 ry-Hiii 



[01] 



[02] 





VMM 



mataiooKHi, Ti-^<-iti2ox 
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